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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the generation of a recess 
in a joined part in the friction stirring joining by rotating a rotary 

body. 

SOLUTION: End parts of a joined part of hollow-shaped materials 
50, 60 are provided with thick-walled pats 56, 66 projecting 
outward. Two thick-walled parts 56, 66 are butted to each other to 
form a trapezoidal shape. Rotary bodies 70, 70 are inserted in the 
thick-walled parts 56, 66 and rotated to be joined with each other. 
The rotary bodies are rotated in a condition where a large diameter 
part 71 of the rotary bodies 70, 70 is positioned at the outward 
from the extension line of the outer surface of plates 51, 52, 61, 62 
of a general part. The desired joining can be made even when there t 
is a gap between two thick- walled parts 56, 66. After the joining, 
the thick-walled parts 56, 66 are cut to make them smooth. 
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S5 6n (6 6n) tt*ft* tlOiP^ffl 5 6 m. 6 6m 

[0 0 2 9] ±8B**«WW* 2rPflD»^§SO«gffi5 6 
a, 6 6 at*BIt&tt7 0Ott£^?fft»*5ft 2OC0 
iffiffi5 6a. 6 6 a^@«5»7 0O»&IC»LtH»L 
Tl'Tfc«fcl\» «l*tf. -JF<0»«5 0flDjHffi5 6 a*< 
«»LTfc!K CWcfa^6 0O«P«<OfiSffi6 6 atf± 

tficSfcs^icLTSxfc^o cmc^mr* 2oco«a 
ft Lfc&j»wt 5 s tofflA^saw-rsc t*m±r-% 

So 

[0 0 3 0] H8^*^T»&*S*SJWrSo 
»5 0. 6 0UX&111. 1 llte«to&tU »9V 
7l 1 3T?HS*nT^*o 2-3©*SS!tt5 0, 6 0 

#5 0. 6 0©^S£#fflttBS{^»J8»«ftTt^ 

So 

[0031] ±ffi!lcoSP&ffl&S 7 Ott«55ia*cjtfir'T« 
j£ff<*l 2 1^6R9Ttf6ntt>5o fttTf* 1 2 ltt 

So jtfrf* 1 2 2tt*£S#5 0. 6 OPSMOfi^A 

7 Ott 2-D^ffi 111, ill (OP^tO^fTtt: 1 3 1 \CfSt 
B^nt^So j£f7*l 3 1 tt«7f* I 3 2lctt-&T* 
t>. «*rtJJc»8ft^*o *f*tt I 3 2 ttU-Jl/ 1 3 3 lc 
raoT*23tf*5 o, 6 0Ofi#»fftu:»-3TiEffr 

ff W 12 1, 13 1 t*@ts&7 0. 7 0*±TS»«-£ 

So 

[0 0 3 2] j6fff*l 2 1. 1 3 5 0. 



(7) ft M¥ l 1-9 06 5 5 

6 0£*¥2;l5D-5l 2 4. 1 3 4 St-nfftgRtt 
Blt^So D-7 12 4, 1 3 4ttEHEtt7 0. 7 0 
OM#IC*^TJWW85 6, 66(DPS®Jlc&So 9 

1 2 4. 1 3 4 tt jtfi^lftlCjSo * 0 SZ»5»JS 

ttSo D — 7«@^t*7 0CDfi5&lCi£j&DT£So 

[0 0 3 3] jfcfxttl 2 1. 1 3 1 Klti^-r^* fflB 

1WC J:oT3fefT» 12 1. 13 1 *W5fa\cmh**£ 
So -bV1fi:LTl>— «f*ffll^*&fctt«ffi5 6 c. 
10 56c ( 66c, 6 6cm»*t<tOl»6«* 

arrso 

[0 0 3 4] BKMS7 0, 7 07905 0, 6 0<O±T 
ffi*»^l/ft», S5£l IK 11 llCffittSO. 60 

So mio<r?'(>jr-ftmti:¥#*Tfiit*o¥m 

[0 0 3 5] 4*. St\ ffrtWiBH^FBLTSI 

[0 0 3 6] fflfctf, 09, 01 Ofc^T^vfcx ±S 
fflJ<0EM5f*7 OOfltKTICfclrtT, x>K5;H2 6 5&± 
EfiO^jtfff* 1 2 1 tcSS^TSo 1 2 6 ttjp 

^9356, 6 6*W»J"i-So xvF5;l/l 2 6<OT«SO 
{aHtt*ffiS*f5 0. 6 0O±ffic0tg5 1> 6 1<0±ffi 
<fcDt>g^F±^OffiST*feS 0 xyK^H2 6<Ogtt 
iiS!effiE<Q/PfS3SJ5 5 6. 6 6coil«k0t>+»tc^:^cv 
30 1 2 1 3 4ttX>KS;Ul 2 6©ifi«»C^t^ 

T±Tfr6ffA. xyF^l/12 6^^s^JiJS^(5]- 
lc&S<fc3lcLT^S 0 

[0037] ±Esutwi?tts»'r«-»o*2sa»o 

©*ffiffltt6 O0»lcJ9AflS6 6 

feSo JP0OSB6 6 4>£Hfcl:*fflS!tf5 0. 6O0PBHJ5 

*Wffiffl*r5o^)*^±ifite»«'r* p 
fts»©*as*f5 o^^^t«t®^®6 i icmMw 

[0 0 3 8] ±SSI«e!l(0fffcBLS«tt*SS»T«S 
[0039] 01 2«¥««<OJ¥fflLS«3 1> 3 20 

fijgepfc ^n^ni?«g?3 4, 3 5^wl. i?^a$3 

4, 3 5H±*Si«*ttrW«>l¥««fl)H*» 
■to C<0^, #fibLSfef3 K 3 2*C«a^T?&a Qg 
» 3 6*ffiHLTC>So C<oa^Tr&&3 6tt x 

ajw^co»&^(w±-rsfc«), mfju£*t3 1, 32J: 
50 Dt>«®t^aofeo^fflt>So c<om^<D9ztttmc 



13 

»>, 01 3lC;nt»-&S8WAU§e>n5. ®fcSB3 4, 3 
5 left* 3[hH5«;7 oo*fr«f)IBS«S0yi:|S]a-r»fc 
01 4 CD* -pic. [3*Kfc«fct/J£l3ffi5#*$ r 

Co 04 03*35, iocos^&ai5co*©}ftfiLgittt?(0 

i§-&(i, ®&<D$mmiCtS^T. Tffll<DlsIls(*7 0<Df^ 
iltlK^ntf, S#3 1, 3 2«D£T<D®*3m 

co 0 4 1 ] 0 1 5*50 1 7 {±. fio-^oDStciss 

<DV?39%mU V73 9t«R«<OffifciPPSlSP3 4 
b, 3 5b^LfcffffiLS»3 7, 3 8*J?}8i8#8 
£f3i§£T-&£„ 3?^3 6Btt';^3 90T^i:J?^ 

as 3 4 , 35 ©tit****. attg&st&tt±e*ffli 

COO 4 2] 01 8^501 9<D§&6S0IJ«, yy3 9(W 
lcJPl$aS3 4 b, 3 5 b%S»feffH5LSS»3 7 c, 3 
8cOi|^T?fe5. cniC*nif9g^3 6 Cflltt¥>C* 
-5. CiOtcib. 'J 73 9 fctt£fl<BI»c£T©IHlia#&o 

COO 4 3] 01 8^501 9©2&&SWc:fc(,>T, S*f 

3 7c, 38c *mmcmmtz®&. ®m&3 4 b, 

3 5 b^«rtfflijt*5(0t?, J?^SP3 4 b, 3 5 b<D9] 

tftCK, 4 b<04SSPi:j9«ffl53 5 b<Dtm 

U 0 1 5fr60 l 7©^fflT-«»tt{l|lctt*8£g|$ 
M&Oit^fcfiSVN, 01 5*^01 7<D 

Sg«S0Ulc:te^TttJPl&g83 4 b, 3 5 b O^Hfc <J 7 3 
9#fi8l>©T\ d-7] 2 4 VWiE X^t^\ 

coo 4 4] 02 0*^02 z<o$kmm*mi?z>. 0 

2 Otcfcivr, S«iap<0(llfi5f*:4 1 btf, ffl»<Dffffi 
0£><* 1 5 0, 1 6 0*S*^T«9J5KUTI/^. tBA 
0O1 7 1 fctn 7 2i:<D|ffl<D!¥tiJLS>t*l 5 0, 15 
0. JSjctf, mi 7 2 4:81 7 2 4:<DfflflDiftBLS« 1 

so. i soo^n-rnofftUL^rSjtt. 02O»cfev> 

TlSttfaT'tbZo m \ 7 2©Tgi5<93¥tiJLS#l 6 0, 
1 6 0, *3<fctf. Si 7 2<9±g»<Dj?UJL3Jtf 1 6 0, 

i 6 o o^n^ nowm u^t&itt, 02 oias^Tffis 

fSjT-feSo -0*0, WtfiLglttl 5 (HDWtiiLJifinkW 
ffitSWl 6 0«DifdlL^rrRli:(±iS5fLT^5. 
C0 0 4 5] fftHL^|6j*^-^i:Lfc|¥LtfJLS0 
1 5 0, 1 5 0|SI±<D«^§8, fc^tfl? IbLWM 1 6 
0, 1 6 0(S1±<0»&«B«, S!JIBS)5S0!l<D^3tC, 



(8) 1$ M¥ 1 1-9065 5 

/* 

COO 4 6] *?ffiL7j|6]tfiaX-r5g«*tt02 1 <D«fc3 

ic*-3Ti/^. 02 1 ammm&SQtiretoZo mn 

US#15 0, 1 6 0(4«<D-75r<Hte'jyi 5 3, 16 
3**fT-5. ^SgttT'ttfclN, IffcULS&f 1 5 0, 1 
60ttfil5 1, 1 6 l*9StJ3 6 C»c3S-y-rt>5 0 'J 
71 5 3, 1 6 3* s ±#*flH,vtv*, »;^153, 1 
6 3Wmrtffi!lTSt), «1 5 1. 16 1 {HA'igttffllT- 

co 0 4 7] mttcstn soosgsBnyri s3<mk 

10 5?atTJP^S5l 5 3*«SfiKLTt>*. JSlfcSBl 5 3« 
*&»C«£*SffttLia*l 6 0fc[6]ttT£tiJLT, 31 
tUSUl 5 7*«3/«L-tV*. 35tagBl 5 7ttffttL3># 
1 6 0<Dffil 6 lOrtffidJ CJ^l 6 3D lc|ftt)T 
1^3. §gd!SlJ 1 5 7<Dflfr<DV7l 6 3ttWfJLTft< 
4oTl^. SSffigBl 5 7 ©SSfctJfiL 2 tt. fPftg?©® 
L I tmm-V&Zo K> , 3§tf}gP 1 5 7 «J?flgfl 1 5 

6\ztt£?& 0 zammi 5 7©$tasitt/P(*3sn set® 
co o 4 83 _t£*>5iaKe<*7 oz&klt msm&rn 

20 Sfcfr?*:, 2OC0flHllS!»l 5 0, 1 6 005SS8P1 
50 b, 160b<DHl 50c ©±7j»c3SH}S|S 1 5 7 *< 
2&S<DT. gSttiSP 1 5 73?<D£JS*WJ 15 0c KflMS 
?n5o 1fffiLS#l 6 0<D±^lcfc^JS*<m 

ins, cotctb, mteffli 5 6fe«fcaf3§fcbg»i 6 7*' 

CO 0 4 93 }¥fflLS!»l 6 0fiDU7l 5 3*«?5^l,> 

iSfiKDfil 6 l*JfSilSCi:*'T#, fi»*»-&A^t? 

CO 0 5 03 5 0£D«8SP1 5 0bi:jfmL 

mt 1 6 0O4» 16 0b ireDHJcffla-rSfflBO^ 
95 1 5 6 cOJ^Etti 3ft^«<D?S 1 5 8*'fe* 0 SIPc 
EfS(*7 O^ffig^to^lS^ffllgWV-^fc^S,, * 

CO 0 5 13 02 3 tt, IPW^COl 5 6fc<ktf^diaJl 
5 7«U7l 5 3®JltiS^ft^i&^Tfe*o y^l5 
3, 1 6 3tta?^3 6BfCffit)T^-5. Jl^SBl 5 6, 
5gtB8Pl 5 7feJ:0 ! cne)<Dfl3ja<Dffil 5 1, 16 1tt 
40 &&3 6Bfrt>Ji?Hc3zaLt:&l3lC&vT^5 e fiM 
1 6 0 b (OiSeiO »J 7 1 6 3%«0^'>Tl>%. JfiBL 
1 6 (HDBfaW 1 5 6 fc«J:a'3ga!6fl 1 5 7 tt« 1 5 

CO 0 5 23 ffmU7J(6l^iS3?-r5ffmLSi»(iDig^»c 
tt. ^gPl 5 6<D*<D#&T-feoje6T'*S„ K 

CO 0 5 33 ^aO/N-^A/^yl/^cDft^tcSfflT- 



J3 

s. coes, «jfB*6S0fj<D«^<offlStt3aa, west 

CO 0 5 4] *l?W©««5«©ffl«> ftUFfUJtoSSB© 
[0 0 5 5] 

So 

[03] 01ICfe^T®«Ufi»S^^ tt±tfDDX«rL 

[04] ssBto**«*UiB^-r§0Ta&-5. 

[05] 8Sii*il©Sitt<O^10T-feSo 
[06] ^SW«flfi<OHBSCT©S^SP<DSSI5©«f»rffi0 
T'i&So 

[07] *f8W<Dfl!l<D|?SSWI<OS-&gn<DSg|5©ia»i®B 
0T«S. 

[08] *KB^<D-HSg{FIJcDe-&^@cotSBfS0Tfe 
S. 

[09] 08©^gB<DgS!©fflJii0T£S, 
[010] 0 9<Dacffl!M0Tfe5o 

[011] *%wo{aco^fiis^o&&a5(ojs»TiB0r-^ 

So 

[02] 



B J 




(9) *fP¥l 1-9 06 5 5 

/(S 

[012] *5IW<Dte(D^fiSeilOfi-&gS<O«EBi®0T?fe 

[013] ®izia3\,>T®mmtfte&0)mi8ffi®X' 
[0i 4] 01 2 \cis^x®mz¥ttiztt±im<D& 

8rffiHT?fcS„ 

[015] #SW©te©f&ftffl0&&85©t8Si®0-c;J& 

So 

[0 1 6] 0 1 5 KfcV'T»!MfiB¥»&&i0fi»fffi0-e 

[0i 7] 01 3 ici5^Tmtoa*¥mcft±.if »ots 

SrM0T»&So 

[018] *%M<Dftfiomag)jfiD^8-SI5O[)tffWiffi0Tfe 

So 

[0 1 9] 0 1 8 icm^xmmmntB'^immmmx' 

[02 0] 0BK*P9OWMWOiEiBBT»«. 
[02 1] 02 0(02 1-2 l»rffiglT^«c 
[0 2 2 ] 0 2 1 oeflOBBH-eSSo 
20 [0233 *^WOffl(D^Si5CTcD»'&aJC)«lSfS0T*fe 

So 

[ft*t<DlSf}B 

31, 3 2, 3 7. 3 7 c, 3 8, 3 8 c :m 3 
6. 3 6 B, 3 6 C : 3 9 : V7 S 7 0: 
OtHfEfc, 7 1 : 7 2 : /J»gffll, 5 0, 6 0: 

*3ZS!#, 51, 52, 5 3. 54, 61, 6 2, 6 
3 : ffi, 5 6. 6 6: jpgjfflk 56c, 66c: ftffi, 
15 0, 1 60 :#fctiU3tf*, 15 1, 
1 6 i : (g, 15 3, I 6 3 : 'J 7, 156: 
30 15 7: ^ffigUo 



[03] 



03 




-9- 



mil 



(10) 

[0 4] 



ftKRU 1-906 5 5 



a i bi 




51, 52. S3. 54. 61, 62, 63 : « 6 6 c , 6 6 c : 
7 0 : Eg* 



mi oi 

[05] [07] 
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